Many algae are known to produce glycolate and to possess enzymes of the glycolate pathway (15, 22) and it has been suggested that photorespiration in algae, except for slight modifications, is similar to that in higher plants (22). The CO2 evolution associated with the glycine to serine conversion, however, has generally been implied from inhibitor studies on the glycolate pathway (22) and when such CO2 evolution was sought using the 4C02/ 2CO2 technique (14), it could not be found (13).
Many algae are known to produce glycolate and to possess enzymes of the glycolate pathway (15, 22) and it has been suggested that photorespiration in algae, except for slight modifications, is similar to that in higher plants (22) . The CO2 evolution associated with the glycine to serine conversion, however, has generally been implied from inhibitor studies on the glycolate pathway (22) and when such CO2 evolution was sought using the 4C02/ 2CO2 technique (14) , it could not be found (13) .
Entirely consistent with the lack of CO2 evolution was the lack of 02 sensitivity of photosynthesis (13) . This result was surprising in view of the vast literature showing an O2 inhibition of photosynthesis (23). Some previous workers had, however, noted a lack of 02 inhibition on apparent photosynthesis in algae (3, 8, 13) .
It has been suggested that the apparent lack of photorespiration may be the result of an active accumulation of HCO3, thereby keeping the internal CO2 concentration high and reducing the ribulose-l,5-bisP oxygenase activity (2, 7, 20) . In an accompanying paper, however, it was found that Chlorella pyrenoidosa, under most conditions uses CO2 as the exogenous inorganic carbon source (21). Here, we examined the 02 inhibition ofphotosynthesis using different experimental techniques under different pH conditions to vary the HCO3 and CO2 supply. Other characteristics of 02 inhibition prevalent in higher plants such as temperature and reversibility were also investigated.
MATERIALS AND METHODS
The materials and methods are described in an accompanying paper (21).
RESULTS
Preliminary experiments were conducted on the reversibility of the 02 inhibition of photosynthesis using the artifical leaf technique. With (Fig. 1) . 02 inhibition was evident at all pH values. The CO2 response curves did not pass through the origin and the CO2 compensation points were low and unaffected by 02 concentration (Table I ). The kinetic constants for the data in Figure 1 were determined according to Wilkinson (24) and are summarized in Table II (Fig. 2) . The kinetic constants are shown in Table III .
The percentage inhibition calculated from the data obtained using the artificial leaf ( Fig. 1 determine the CO2 response curves at 21% 02 for several temperatures (Fig. 6) . The kinetic parameters are summarized in Table  IV . Km (CO2) seemed to increase with decreasing temperature at pH 5.0; however, no such increase was observed at pH 8.5 + CA2.
Vm.x increased at both pH values over the range of temperature tested. A similar pattern of photosynthesis with temperature was also observed with the aqueous technique (Fig. 7) .
When 02 inhibition was investigated as a function of temperature at saturating, atmospheric, and limiting CO2 concentrations, the percentage inhibition was found to be independent of temperature (Table V) . Averaging all of the experiments done both at pH 5.0 and 8.5 + CA, a 5% stimulation was observed at 2% 02, and a 12% inhibition at 50% 02.
DISCUSSION
Two main aspects of CO2 exchange which have been used to indicate the existence of photorespiration in higher C3 plants are the presence of CO2 evolution in the light and the marked sensitivity of photosynthesis to the ambient 02 (6, 9) . To investigate photorespiration in air-grown C. pyrenoidosa, the influence of 02 on photosynthesis was of particular interest in this study.
In a number of experiments where the 02 concentration was changed from 21 to 2%, there was little or no effect on photosynthesis (Figs. 3-5 , Tables II and III) . Although these results are in contradiction to much earlier work which implied the existence of photorespiration (15, 22) this lack of an 02 effect has been noted previously in gas exchange studies at 02 concentrations up to 21 (3), 44 (8) , and 50%o (13) (Figs. 3-5) .
When 02 concentration was increased above 21%, photosynthesis was inhibited an average of 12% at 50% 02 and 24% at 100%o 02 (Figs. 3 and 4) . Although it may be argued that this inhibition is a manifestation of photorespiration, CO2 evolution in the light has not been shown under similar circumstances (13) and the observed inhibition was independent of CO2 concentration (Figs. 3 and 4) and temperature (Table V) . These results, in conjunction with the 02-insensitivity of the CO2 compensation point (Table I) indicates that the effect of 02 on photosynthesis in air-grown algae is different from that in higher plants which is C02-dependent and temperature-sensitive (5, 16, 25) . 02 inhibition in higher C3 plants has been explained by the competitive interaction of 02 and CO2 with the primary C02-fixing enzyme, ribulose-1,5-bisP carboxylase (5). As with ribulose-1,5-bisP carboxylase from C3 plants, the ribulose-1,5-bisP carboxylase from algae shows oxygenase activity (2) and the cells might then be expected to be unable to prevent the production of glycolate in the presence of 02. It has been suggested that the ribulose bisP oxygenase activity may be suppressed in vivo due to the formation of high CO2 concentrations in the cells through the active uptake of HC03-ions (2, 7, 20) . Whereas Findenegg and Fischer (7) have proposed that the internal equilibrium CO2 concentration of 10 A M is too low to account for the absence of ribulose-1,5-bisP oxygenase activity, Badger et al. (1) have shown internal CO2 concentrations that are higher than air levels. It is significant in the present study, however, that the percentage 02 inhibition of photosynthesis was unaffected by pH or CO2 concentration. It seems unlikely that the 02 inhibition of photosyn- thesis in air-grown C. pyrenoidosa is mediated through the oxygenase reaction, and that the decreased sensitivity of photosynthesis to 02 is a result of high internal CO2 concentrations.
The characteristics of 02 uptake in air-grown algae indicated that 02 uptake in algae was more likely associated with the oxidation of some component in the photosynthetic electron transport system (4, 10, 18) rather than with the oxygenase reaction. Radmer and Kok (18) suggested that in the alga Scenedesmus obliquus, CO2 and 02 compete for reducing power and further established that under conditions precluding photosynthesis, 02 uptake was saturated at about 30%o 02 (19) . If it is assumed that this uptake of 02 during the light is associated with the production 
